Quantification of mRNA Turnover in Living Cells: A Pipeline for TREAT Data Analysis.
mRNA turnover plays an important role in the regulation of post-transcriptional gene expression. While many protein factors involved in mRNA degradation have been identified, we still lack a basic understanding of the principles that regulate the spatiotemporal dynamics of mRNA turnover within single cells. To overcome this limitation, we have developed the TREAT biosensor, which allows for discrimination of intact reporter transcripts and stabilized decay intermediates using single RNA imaging. Here, we present an image analysis pipeline that performs semiautomated detection and tracking of individual mRNA particles. It colocalizes tracks and applies the colocalization information to quantify the number of intact transcripts and degradation intermediates. Based on the analysis of control data, the workflow further determines detection efficiencies and uses them to correct RNA particle numbers.